Delayed neonatal closure of the ductus arteriosus following early in utero exposure to indomethacin in the rat.
Indomethacin is used to close the patent ductus arteriosus in premature infants and for tocolysis of preterm labor. Clinically and experimentally, early in utero exposure to indomethacin induces the paradoxical delay of postnatal closure of the ductus arteriosus. To clarify the pharmacological nature of the delay of closure of the ductus arteriosus in the rat. We studied early in utero exposure to indomethacin (dose and timing) in addition to other drugs, inducing a delay in postnatal ductal closure. Pregnant rats at near term were studied by cesarean section on gestational day 21 (D21), incubated in room air at 33 degrees C, followed by rapid whole-body freezing. The delay in closure of the ductus arteriosus was dose dependent. A large dose of indomethacin (10 mg/kg) 1 or 2 days before birth induced a delay of 3-4 times. A timing study revealed maximum delay with administration of indomethacin 2 days before birth and minimum delay with administration 5 days before. Aspirin, ibuprofen, the selective COX1 inhibitor SC 560, the selective COX2 inhibitor rofecoxib and a prostaglandin EP(4) receptor blocker, ONO-208, all delayed neonatal ductal closure following maternal administration on D19 and D20. The delay by indomethacin was dose dependent. The maximum delay was induced by 2 doses of 10 mg/kg indomethacin on D19 and D20. The delay was induced by a decreased stimulus to the prostaglandin EP(4) receptor system in the last 2 days in utero. The delay was temporary with recovery 3 days or more after exposure.